Wings: Airfoils



http://www.ncssm.edu/
http://www.ncpublicschools.org/

Blational Asronautics and Space Admmistration

Airplane Parts and Function @

Horizontal Stabilizer Vertical Stabilizer

Control Pitch Control Yaw Rudder
Change Yaw
Winglet
Decrease Drag Elevator

Wing Change Pitch

Generate Lift
Flaps

Turbine Engine Increase Lift and Drag

Generate Thrust

Aileron
" Change Roll
Cockpit Spoiler
Command and Control Slats Change Lift, Drag and Roll

Increase Lift
Fuselage
Hold Things Together — Carry Payload
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Four Forces on an Airplane @
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Cruise - Balanced Forces Freseac

Center

——— Airspeed
Lift = Weight
Thrust = Drag

Airplane moves in a straight line at
constant airspeed.
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Forces in a Climb Reeareh

Center

Vertical Axis

m = aircrafit mass

a = acceleration
F = Thrust

climb angle= ¢ L = Lift

Horizontal Axis

Flight Path

Equations:
Vertical F sin(c) -Dsin(c) +Lcos(c) -W=ma,
Horizontal F cos(c) - D cos(c) - L sin{c) =ma,
Definition of Excess Thrust: F-D=F,
Vertical F, sin(c) + Lcos(c) -W =ma,

Horizontal F,, cos(c) - L sin(c) =may
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Wing Geometry Definitions  Research

Center

Top View Wing Planform Trailing Edge

Aspect Ratio= AR

Wing Area A Leading Edge

Mean Camber 9—
Airfoil

Symmetric Airfoil

Dihedral Angle

Chord Line

Side View



Wing Geometry NASA Activity

1) Go to: http://www.grc.nasa.gov/WWW/k-12/airplane/geom.html
2) Explore how the geometry of the wing affects performance



http://www.grc.nasa.gov/WWW/k-12/airplane/geom.html
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